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The nickel cells were made of concrete and the multiple system was used, as in the copper cells. They differed from the latter in size and in the use of a porous diaphragm. As the electrolyte was more concentrated, the size of the cells was 2.37 meters in length, 71.5 crn. in width, and 40 cm. in depth. The cathodes consisted of strips of nickel of 28 cm. in length and 14.7 cm. in width; several such strips being suspended side by side from a conducting rod across the cell. Opposite to each series of nickel cathodes there was provided a scries of Acheson graphite anodes, each being surrounded by a porous clay cylinder, without bottom, and of oval cross section; the short axis of the ellipse, perpendicular to the surface of the electrodes, was 8.75 cm. long, and the long axis 10.25 cm. These clay cylinders nearly reached to the bottom of the cells although some space was loft between their lower ends and the bottom, in order to make a free circulation of the electrolyte possible. These porous diaphragms prevented successfully any chlorine from passing to the cathodes and diminishing the current efficiency. The efficiency was very good; during a period in which 10;000 kg. of nickel were produced it was in the average 1.029 gr. Ni per ampere-hour, i.e., 93.5 percent, of the theoretical current efficiency. The upper ends of the porous cylinders wore eonnected to a cross tube of pottery ware, with an asphalt coating through which the chlorine was led off.
Nearly all of the chlorine was led to the tower containing the nickcl-copper shot; only a small portion wan used to convert the ferrous chloride into the ferric chloride. The consumption of power in the nickel-depositing cells was much greater than in the copper-depositing cells. The voltage at the terminals per nickel cell was 3.5 to 3.6 volts; there was also some loss of voltage in the* conductors and contacts so that about 5.3 h. p.-hours were required per kilogram of nickel deposited. These figures were deduced from the following data representing a test of the operation in 1902. There were consumed during the test 52,524 h. p.-hours; duration, of experiment 079 hours; average current 896 amperes; total ampere-hours 608,384; number of cells during the greater part of the time 10, and during a short period 15, the average being 15.97. As the cells were connected in scries, the theoretical amount of nickel deposited would be equal to the product of the number of cells (15.97) the number of ampere-hours (608,384) and the electrochemical equivalent of bivalent Ni in grams per ampere-hour (1.09); this would give 10,590,000 grm. or 10,590 kilogrm., while the amount of nickel actually deposited was, 9,898.9 kg. or 93 1/2 per cent, of the theoretical amount; the actual consumption of power was 5.8 h. p.-hours per kilogram.
The difference of the power consumed in the deposition of the copper and the nickel is considerable. The weight of the copper deposited from Cu2Cl2 per ampere-hour is about twice that of nickel deposited from NiCl2 per hour, while the actual voltage is 12 times smaller for the copper. J., April 17, 1909.In the ore, and also small quantities of lead. It does not include generalin such a small plant, as compared with one which might be designed for commercial purposes.
